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 Conservation practice standards are reviewed periodically, and updated if needed.  To obtain
the current version of this standard, contact the Natural Resource Conservation Service.  NH
supplement is underlined.

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

FOREST STAND IMPROVEMENT
 (Acre)

CODE 666

DEFINITION
To manipulate species composition and stocking by
cutting or killing selected trees and understory
vegetation.

PURPOSES
•  To improve or sustain timber production and

increase the quantity and quality of forest
products such as veneer, wood fiber, poles,
maple syrup, naval stores, nuts and fruits.

•  Improve understory forage production,
aesthetics, wildlife habitat, recreation,
hydrologic conditions.

•  To harvest forest products.

•  To initiate forest stand regeneration.

•  To achieve a combination of purposes.

•  To restore natural plant communities.

CONDITIONS WHERE PRACTICE
APPLIES
On forest land where competing vegetation hinders
development and stocking of preferred tree and
understory species or where some or all of the
stand will be cut or killed for intended purposes.

CRITERIA
The harvest-regeneration strategy will be identified
for all planned forest improvement harvesting:

♦  Uneven-aged management systems (single-
tree selection, group selection, coppice
selection)

♦  Even-aged management (clear-cut, seed-tree,
shelterwood, coppice)

Preferred tree and understory species are identified
and retained to achieve the intended purpose.

Spacing, density, size class, number, and amounts
of preferred trees and understory species to be
retained will follow established guidelines for the
intended purposes.  Such guidelines shall contain
stocking in terms of basal area, spacing, or trees
per acre by species and size class distribution.

The method, felling direction and timing of tree
cutting for harvesting shall facilitate efficient and
safe tree removal and protect riparian zones, unique
areas, and structures.

Soil erosion, displacement and compaction,
hydrologic impact and damage to remaining
vegetation will not exceed acceptable levels.

Slash, debris and vegetative material left on the site
after treatment will not present an unacceptable fire,
safety, environmental, or pest hazard.  Such
material will not interfere with the intended purpose
or other management activities.

The extent, size of treatment area or intensity of the
practice shall not exceed acceptable levels for the
intended purpose and cumulative ecosystem
effects.

Comply with applicable laws and regulations,
including the state’s Best Management Practices
(BMPs) and Pesticide applications regulations.

CONSIDERATIONS
Timing of treatment and retaining dead or dying
trees will minimize impacts on nesting wildlife.

Silvicultural objectives and harvest-regeneration
strategies may change over time and may be limited
by prior management.
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Successful regeneration of desirable species is
usually dependent upon timely application of forest
stand improvement and other practices, e.g.,
prescribed burning, site preparation, tree and shrub
establishment, prescribed grazing, and use
exclusion.

Adjust the extent, timing, size of treatment area, or
the intensity of the practice to minimize cumulative
effects (on-site and off-site), e.g., hydrologic and
stream alteration, habitat fragmentation, nutrient
cycling, biodiversity, and visual resources.  Where
visual qualities are important, retain trees of unusual
form, brilliant autumn color or attractive bark,
flowers, or fruit.

Wildlife food and cover can be retained by minimal
modifications to composition and spacing
regardless of the purpose for treatment.  Forested
wildlife corridors can minimize fragmentation
effects.

Where possible, retain a minimum of 3 actively
used den trees or 3 large hardwood cull trees, and a

minimum of 5 mast-producing trees such as oak,
hickory, and beech on each acre treated.  Cull trees
are not counted as part of the basal area (Table 1)
left after thinning.  Mast trees and den trees with
timber value are counted as residual basal area
after thinning.  Also consider releasing apple trees
for wildlife.

PLANS AND SPECIFICATIONS
Specifications for applying this practice shall be
prepared for each site and recorded using approved
specification sheets, job sheets, narrative
statements in the conservation plan, or other
acceptable documentation.  Separate specifications
for weeding, releasing and thinning are provided in
Attachment 1.

OPERATION AND MAINTENANCE
Operation and maintenance requirements are not
applicable for this practice.
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ATTACHMENT 1
SPECIFICATIONS

1. WEEDING

•  The purpose is to remove unwanted
species and favor desirable species.

•  Weeding is usually needed the most in
mixed stands of conifers and hardwoods,
when conifers are the crop trees.

•  When weeding a mixed stand, work
toward small groups or patches of pure
hardwoods or conifers.

•  Used with seedlings and saplings 1” to 4”
in diameter and approximately 10 to 15
feet in height. (Conifers may need
weeding sooner)

•  Stand is between 5 and 20 years of age.

•  Minimum stocking for hardwood stands is
200 well-distributed, vigorous seedlings or
saplings per acre with an average spacing
of 17 feet between selected crop trees. 1/
2/

•  For adequately stocked and spaced
softwood stands overtopped by
hardwoods, chemically or mechanically
release a minimum of 150- 200 crop trees
per acre.

•  In White Pine plantations and fully stocked
natural stands, delay release until trees
are a minimum height of 20 feet.  Once
released, White Pine does not need
thinning until the stand averages 7-8”
DBH.

•  Other species of softwood may be thinned
as soon as the crowns have closed.

•  Minimum stocking for White Pine and Red
Pine is 350 well-distributed, vigorous pine
seedlings or saplings per acre. 3/

•  On soils with hardwood site indices of 60
or greater, manage as mixed stands
favoring groups of pine.  Nearly pure
stands of pine should be developed where
possible on soils with lower hardwood site
indices, especially on sandy or gravelly
outwash soils or where hardwood site
indices are less than 50.

•  For protection from White Pine Weevil,
retain partial shade for individual stems.
Remove only those trees which interfere
with sunlight to the tops of the pines.
Dense pockets of white pine may be
completely released.  Light crowned
species such as birches, aspens and
ashes should be favored over the coarser
crowned species such as the oaks and
maples.

•  Minimum stocking for Spruce-Balsam Fir
is 1000 seedlings or saplings per acre or
500 seedlings or saplings of other
commercial species per acre.  4/  Begin
thinning when trees are 5-10 feet in
height.  Favor spruce and other softwoods
over balsam fir.

•  On somewhat poorly drained soils, nearly
pure stands of spruce and balsam fir may
be grown with little hardwood control.  On
better-drained sites, hardwoods must be
controlled if spruce and fir are favored.

•  If Hardwoods comprise more than half of
a stand, manage as a mixed stand.

•  Weed, cut or kill:

♦  Trees which may damage desired
stems.

♦  Trees of inferior species or inferior
form, irrespective of species which
are outgrowing desirable stems.

♦  Coarse stems of sprout origin which
are outgrowing stems of seedling
origin.

♦  Vines and overtopping shrubs which
are competing with desirable trees.

•  Don’t overcut.  Weed lightly and repeat
the process more often.

•  Do only what is necessary to bring the
best trees through the next 5 years.

•  Weed just enough to bring the upper
crowns of valuable stems into full sunlight.

•  Stands remaining after treatment should
be dense to assure self-pruning of lower
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limbs, straightness of stem and protection
against snow and ice damage.

•  The following table relates the general soil
moisture regime with the preferred,
acceptable and weed species on a site:

A. Dry Sites (usually sandy or shallow
soils)

Group 1 (Preferred species):  White
pine, Red pine.

Group 2 (Acceptable species):  Red
and White Oak, Red Maple, White
Birch, and White Spruce.

Group 3 (Weed species or trees
unsuitable for the site):  Aspens, Gray
Birch, Pin Cherry, Elm, Ash, Sugar
Maple, Yellow Birch, Beech,
Basswood, Hickories, Hophornbeam,
and Willows.

B. Moist Sites (usually loams or deep
soils, well drained to moderately well-
drained)

Group 1 – Red Oak, Sugar Maple,
Yellow and White Birch, Basswood,
Ash, White Pine, Red Pine, Hemlock,
White, Red and Norway Spruce.

Group 2 – Red Maple, Beech.

Group 3 – Aspens, Alders, Blue
Beech, Elm, Pin Cherry,
Hophornbeam, Mountain Maple, and
Willows.

C. Wet or Poorly- Drained Sites  Not
generally suited for commercial tree
production

•  The above groupings are a guide.  It is not
a complete listing.  Management
objectives may increase or decrease the
relative desirability of a species.  A state
forester, consulting forester or industry
forester may be consulted for
recommendations concerning a particular
site.

•  Other general guidelines:

♦  Species in Group 2 should be favored
if no group 1

♦  A straight stem in Group 2 would be
favored over a poor quality stem in
Group 1.

♦  Group 3 may be used to assure a
dense stand, but should be eliminated
when they outgrow Group 1 or 2
trees.

2. RELEASING

•  The purpose is to remove overtopping
trees and provide improved growing
conditions for desired species.  See
Weeding for a listing of preferred,
acceptable and weed species.

•  Used for Pole size timber, 4” to 8” in
diameter.

•  Stand is usually 15 to 30 years old.

•  Thin stands according to the Stocking
Guide (Table 1)

•  Deviate from these guides when
necessary to reduce damage to a stand
from insects and disease, exposure (sun,
wind, ice, snow), epicormic branching of
hardwoods or to maximize cubic volume
growth. 5/ 6/

•  Physically remove, girdle or chemically kill
in place.  If chain saw is used, trees less
than 6 inches diameter DBH will be
completely severed and larger trees will
be girdled with a double cut 2-4”

3. THINNING (COMMERCIAL AND PRE-
COMMERCIAL)

•  The purpose is to concentrate growth on
individual trees intended for harvest in the
future.

•  Commercial thinning is used for Pulp and
Sawlog timber, 8” in diameter and larger.

•  Stand is usually 25 years and older.

•  Pre-commercial thinnings are often
necessary in stands where there is a very
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large number of trees (1000>per acre) of
the same or similar species.

•  Pre-commercial thinning is used in stands
with trees that have an average diameter

greater than four inches, but the trees
harvested have no commercial value,
either through sale or for use by the
owner. 7/

TABLE 1

STOCKING GUIDES FOR EVEN-AGED STANDS

TREE TYPE MEAN STAND
DIAMETER

BASAL
AREA

NUMBER OF TREES
PER ACRE

SPACING 1/2 D + X FT.

Northern Hardwoods 4 47 538 D+5 9
6 59 304 D+6 12
8 68 194 D+7 15

10 73 135 D+8 18
12 78 99 D+9 21
14 88 83 D+9 23
16 98 70 D+9 25

Paper Birch 4 59 681 D+4 8
6 59 304 D+6 12
8 59 170 D+8 16

10 59 109 D+10 20
Upland Oaks 4 38 436 D+6 10

6 52 258 D+7 13
8 59 170 D+8 16

10 66 121 D+9 19
12 71 90 D+10 22
14 74 70 D+11 25
16 85 60 D+11 27

Eastern White Pine 4 59 681 D+4 8
Spruces & Balsam Fir 6 86 436 D+4 10

8 105 304 D+4 12
10 121 222 D+4 14
12 134 170 D+4 16
14 143 135 D+4 18
16 152 109 D+4 20

NOTE:  D+X is a thinning guide used with the NRCS Woodland Information Stick which relates the size of a tree (i.e.,
diameter breast high, DBH) to the space available for it to grow.  D is equal to a value in feet obtained by
measuring DBH in even inches and expressing it in feet where 1” DBH = 1 foot stand, if DBH = 10”, D = 10
feet.  If D+4 spacing is desired, 10” DBH trees should be 14 feet apart (D=10) + (X=4)
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